A point mutation responsible for defective function of the aryl-hydrocarbon-receptor nuclear translocator in mutant Hepa-1c1c7 cells.
A 3,4-benzopyrene-resistant mutant clone (c4) of the mouse hepatoma Hepa-1c1c7 cell line was examined for the mutation that causes the defective function of aryl-hydrocarbon receptor (AHR) nuclear translocator (Arnt). Arnt dimerizes with AHR and mediates the induction signal of aryl-hydrocarbon hydroxylase activity. The Arnt cDNAs of c4 cells were cloned by reverse-transcription/PCR to compare the sequences with that of wild-type Arnt cDNA. The Arnt cDNA of c4 cells was found to have a single point mutation, leading to replacement of Gly326 with Asp between two internal repeats in the highly conserved Per-Arnt-Sim (PAS) domain, PAS A and PAS B. The inability of [Asp326]Arnt/AHR heterodimers to enhance reporter gene transcription under the control of the CYP1A1 gene promoter and enhancer confirmed that the G326-->D substitution was a causative mutation. While fluorescence microscopy and coimmunoprecipitation experiments showed that this mutant form of Arnt was not changed from wild-type Arnt in terms of nuclear localization or heterodimer formation with AHR, the binding activity of the [Asp326]Arnt x AHR heterodimer to the xenobiotic-responsive element was reduced markedly. Determination of the turnover rate in COS-7 cells transfected with expression plasmids for mutant Arnt or normal Arnt showed that the mutant protein turned over with an accelerated rate compared with that of the normal. Moreover, the mutant protein displayed increased proteolytic digestibility in vitro with various proteases.